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(54) EL light emission device 

(57) An EL light emission device includes an 
expanded plastic layer (6,7) provided on at least one of 
front and rear surfaces of an EL panel (E), as a damping 
means to absorb vibration. The expanded plastic layer 
has bubbles existing therein, and absorbs vibration 
propagating to a communication means of a handy tele- 
phone, thus serving to suppres against noise occur- 
rence. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the invention 

[0001] This invention relates to EL light emission 
devices for use in backlights and the like. 

2. Description of the prior art 

[0002] Liquid crystal displays are utilized as display 
means for electronic appliances, such as handy tele- 
phones, various remote control units, small-sized instru- 
ments and so on. In some of the above-mentioned 
appliances, devising has been made such that the oper- 
ating panel when used in a dark is illuminated in order 
to facilitate button operations. These liquid crystal dis- 
plays and operating panels have backlight sources gen- 
erally employing an LED, a fluorescent tube lamp, or the 
like. Such backlights are provided with a light scattering 
plate for scattering the light being transmitted there- 
through, as a means for uniformly brighten a display 
surface at the front of the liquid crystal display or the 
operating panel. 

[0003] Meanwhile, the recent advancement in the field 
of electronic appliances, particularly handy telephones, 
is prominent, which in turn requires more strongly the 
need for reduction in size and thickness. Consequently, 
liquid crystal displays and operating panels has been 
reduced in thickness. There is also requirement for the 
backlights used therefor to be compatible with such 
thickness reduction. However, the appliances employ- 
ing an LED or fluorescent tube as a backlight, as stated 
in the prior art, essentially require the provision of both 
a light source and a light scattering plate, thus limiting to 
the reduction in thickness thereof. 
[0004] For this reason, there is a tendency toward 
adopting EL panels as beacklights for hady-telehone 
displays or operating portions. However, the EL panel 
generates vibration due to application of a.c. voltage 
during light emission, and there is a problem that such 
vibration causes noise to occur in the handy telephone 
or the like. That is, the vibration occurring from the EL 
panel propagates to a communication means of the 
handy telephone, thus causing noise during communi- 
cation and hence hindering comfort talking. 

SUMMARY OF THE INVENTION 

[0005] It is therefore an object of the present invention 
to provide an EL light emission device which can pre- 
vent vibration from occurring during light emission by an 
EL panel thereof. 

[0006] An EL light emission device according to the 
present invention, is characterized by providing an 
expanded plastic layer on at least one of front and rear 
surfaces of an EL panel, as a damping means to absorb 



vibration. The expanded plastic layer has bubbles exist- 
ing therein, and absorbs vibration propagating to a com- 
munication means of a handy telephone, thus serving to 
suppress against noise occurrence. 

5 [0007] The expanded plastic layer can employ a foam- 
ing adhesive tape. However, the expanded plastic layer 
is formed by applying an expandable ink with using a 
printing plate and baking the ink, it is possible to 
enhance producibility. Also, if the expandable ink com- 

w prising a screen-printing ink added with a foaming agent 
by 3 - 30 wt% is employed so that the ink is applied by 
screen printing and baked, the thickness of the EL panel 
can be controlled by adjusting an adding amount of the 
foaming agent besides the enhancement in operational- 

15 ity. This can cope with the limitation in installation space 
for the EL panel. 

BRIEF DESCRIPTION OF THE DRAWINGS 
20 [0008] 

Fig. 1 is a sectional view of a principal part of an EL 
light emission device according to a first embodi- 
ment of the present invention; and 
25 Fig. 2 is a sectional view of a principal part of an EL 
light emission device according to second and third 
embodiments of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

30 

[0009] Referring to Fig. 1, there is illustrated a princi- 
pal part of an EL light emission device according to a 
first embodiment of the present invention. In the figure, 
reference characters 1-5 denote constituent elements 

35 of an EL panel E. The EL panel E has, on opposite sur- 
faces, foaming adhesive tapes 6, 7 as expanded plastic 
layers characterized by the present invention. 
[0010] Now an EL emission body E will be explained. 
The EL emission body E has a transparent conductive 

40 film 1 provided at a front (at an underside in Fig. 1) and 
formed of a transparent polyester film or the like sput- 
tered with an (TO thin film. 

[0011] The transparent conductive film 1 also has a 
luminous layer 2 formed on a backside thereof. The 

45 luminous layer 2 is formed by screen-print applying and 
curing a fluorescent article, such as zinc sulfide (ZnS), 
kneaded with a high dielectric binder. An insulating layer 
3, provided on the backside of the luminous layer 2, is 
formed by screen-printing and curing a paste of barium 

50 titanate (BaTi0 3 ) or the like kneaded with a high dielec- 
tric binder. 

[0012] The insulating layer 3 has a rear electrode 4 
formed on a backside thereof. The rear electrode 4 is 
formed only at an area as a light emission surface. The 
55 rear electrode 4 is provided by printing and curing using 
a conductive paste containing a carbon powder 
kneaded with a binder. 

[0013] A rear cover layer 5 is formed covering over the 
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rear electrode 4 and the insulating layer 3 at other than 
an area having the rear electrode. The rear cover layer 
5 is formed by printing and curing polyester-based 
resist. 

[0014] On the backside of the rear cover layer 5, an 
expanded plastic layer 6 is formed. The expanded plas- 
tic layer 6 is formed by a foaming adhesive tape 6a hav- 
ing a adhesive layer 6b and put over an entire backside 
surface. The foaming adhesive tape 6a employs as an 
example SFO330HM (commodity name, by Dainippon 
Ink and Chemicals Inc.). This foaming adhesive tape 
has a roughened surface formed due to foaming. Con- 
sequently, where the EL panel is mounted within a case 
of a handy phone in a manner contact therewith, the 
presence of the foaming adhesive layer 6 absorbs vibra- 
tion generated by the EL panel and prevents it from 
propagating to the case and other call means of the 
handy hone. 

[0015] The foaming adhesive tape 6a is put, during a 
manufacturing process, to the entire back surface of a 
multiplicity of the EL light emission bodies continuously 
arranged in a matrix form having rows and columns, 
prior to separating them into individual ones. When sep- 
arating the EL light emission bodies, the foaming adhe- 
sive tape 6a is divided and separated, together and 
simultaneously with the EL light emission bodies, into 
individual ones. 

[0016] Another expanded plastic layer 7 is also pro- 
vided on a front surface of the transparent conductive 
film 1, which is formed of the same material as the 
above-stated foaming adhesive tape. The front-side 
expanded plastic layer 7 is formed at an area except for 
an area 7c serving as a display portion. The expanded 
plastic layer 7, formed by a foaming adhesive tape 7a 
and an adhesive 7b, is previously put on the front sur- 
face, excepting the area 7c for a display portion, of the 
EL panel. The expanded plastic layer 7 is cut and sepa- 
rated together simultaneously with separating the EL 
panels. 

[0017] Now a second embodiment of an EL light emis- 
sion device will be explained with reference to Fig. 2. 
Fig. 2 shows a sectional structure of the second embod- 
iment, wherein an EL light emitting body E denoted by 
reference characters 1 - 6 is structured same as that of 
the first embodiment 

[0018] As illustratively shown, the rear cover layer 5 
has an expanded plastic layer 8 on a back surface 
thereof, while the transparent conductive film 1 has an 
expanded plastic layer 9 on a front surface thereof. The 
area where the respective expanded plastic layers 8, 9 
are provided is also similar to that of the first embodi- 
ment. 

[0019] The expanded plastic layers 8, 9 is formed by 
applying an expandable ink through a printing plate and 
then baking it. The expandable ink employs as an exam- 
ple a REFOAM S (commodity name, by Toyo Ink Manu- 
facturing Co., Ltd.). This expandable ink is printed only 
over a desired (or required) area by using a patterned 



printing plate, and baked at a temperature of 110°C 
thereby forming expanded plastic layers 8, 9. 
[0020] The formation of the expanded plastic layers 8, 
9 with using an expandable ink requires only processes 

5 of printing and baking, providing an advantage of reduc- 
ing manufacturing cost. In connection to this, the proc- 
ess including the putting on a foaming adhesive tape as 
in the first embodiment involves also the operation of 
cutting an adhesive layer. This may lead to adhesion of 

10 the adhesive onto a cutter during cutting and hence 
troublesome encountered in cutting operation. Thus, 
such a process may be worse in operationaiity than the 
present embodiment. 

[0021] Now a third embodiment of an EL light emis- 
15 sion device will be explained. This embodiment has a 
structure similar in general appearance to that of the 
second embodiment, and explanations are made with 
reference to Fig. 2. 

[0022] This embodiment employs an expandable ink 

20 made of a usual screen-printing ink added with a foam- 
ing agent. The foaming agent may be, for example, an 
SV foaming agent (commodity name, by Nagase 
Screen Printing Laboratory), This foaming agent is 
added by 3 - 30 wt% to a screen-printing ink to prepare 

25 an expandable ink. The expandable ink is applied by 
screen printing to over a desired area of an EL light 
emission body and similarly baked at a temperature of 
110°C, thus forming expanded plastic layers 8, 9. The 
thickness of the expanded plastic layer can be control- 

30 led by adjusting the adding amount of the foaming 
agent. This process therefore suited for a case where 
there exists limitation in thickness of an EL light emis- 
sion device. Incidentally, if the adding amount of the 
foaming agent is 3 wt% or less, expanding phenomenon 

35 will not occur and the agent does not serve as a damp- 
ing material. On the other hand, if 30 wt% or greater, 
peeling of the resulting layer off an underlying layer may 
occur. Thus, the adding amount is desirably 3-30 wt%. 
[0023] In the third embodiment, if a transparent 

40 screen-printing ink is used, it is possible to make an 
expandable ink nearly transparent. Where using such a 
transparent expandable ink, the expandable ink may be 
provided over the entire front surface of the transparent 
conductive film 1 . In such a case, the expandable ink on 

45 the panel front side can serve as a light scattering plate. 
[0024] The above-described structures of the EL light 
emission devices were explained as mere examples. 
The present invention is not limited to the thick-film EL 
panel, but applicable also to a thin-film organic EL 

so panel. Also, the above embodiments were provided with 
expanded plastic layers on the respective surfaces of he 
EL panel However, the expanded plastic layer may be 
provided on any one of the surfaces, due to considera- 
tions such as the thickness and so on. 

55 [0025] According to the present invention, an 
expanded plastic layer is provided as a damping mate- 
rial on at least one of respective surfaces of an EL 
panel. Consequently, the vibration occurring from the 
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EL panel is absorbed by this. No vibration propagates to 
a case or communicating means of a handy telephone 
provided with this. Thus, noise is prevented from occur- 
ring. 

[0026] Also, if the expanded plastic layer is provided 5 
by applying and baking an expandable ink, the 
expanded plastic layer is easy to form, thus achieving 
cost reduction. 

[0027] Further, if the expandable ink employs a 
screen-printing ink added with a foaming agent by a 10 
predetermined ratio, the thickness of the expanded 
plastic layer can be controlled by adjusting an adding 
amount of the foaming agent. This provides an 
expanded plastic layer that can cope with a case that 
there is a limitation in the thickness of the EL light emis- 15 
sion device. 

Claims 

1. An EL light emission device, characterized by pro- 20 
viding an expanded plastic layer on an EL pane! to 
absorb vibration caused during emission of light by 
said EL panel. 

2. An EL light emission device according to claim 1, 25 
wherein said expanded plastic layer is formed of an 
expandable ink by printing. 

3. An EL light emission device according to claim 2, 
wherein said expandable ink comprises a screen- 30 
printing ink added with a foaming agent by 3 - 30 
wt%. 
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